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(g) Communication control apparatus and method. 

(§7) Communication control apparatus capable of 
communicating among plural users when the 
plural users bring respective equipment into 
proximity of each other includes a transmission 
section to transmit terminal discriminating in- 
formation to discriminate a self-terminal. A re- 
ceiving section receives terminal discriminating 
information transmitted by another terminal. A 
discrimination section discriminates another 
terminal capable of communicating with the 
self-terminal in accordance with the terminal 
discriminating information received by the re- 
ceiving section. A group-set section sets one 
terminal or plural terminals among other termi- 
nals discriminated by the discrimination means 
as members of the same group. An information 
sending section sends the same information to 
the terminals set by the group-set means. 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to communication 
control apparatus and method, such as portable infor- 
mation equipment, capable of communicating among 
plural users when the plural users bring their respec- 
tive equipment into proximity of each other. 

Description of the Related Art 

(1) first problem of the related art 

In accordance with one method for communicat- 
ing among a large number of terminals, it is a general 
idea that a base station is provided for switching. For 
example, as for portable telephones, a large number 
of base stations are respectively set in predetermined 
areas and a customer can communicate by portable 
terminal (portable information equipment) through 
the base station. In this case, the base station, to 
which the user's own terminal belongs, can only con- 
nect to specified terminals. Therefore, the user must 
previously know which other terminals belong to the 
base station. In short, it is necessary for each user to 
know the identifies of the specified terminals. Each 
user cannot communicate with many and unspecified 
other terminals. Then, it is necessary to set the base 
station per predetermined area. Therefore, its appli- 
cation is limited to a large scale communication ser- 
vice, such as automobile telephones being utilized 
with a charge account system. 

An example of a method for communicating 
among a large number of terminals without charge ac- 
count, is wireless LAN(local area network). 

The wireless LAN has a bandwidth of "100KHz- 
10MHz n . During communication, a packet signal is 
transmitted as a burst mode after confirming no other 
wireless transmission is present A terminal, which is 
located in the receiving area of the packet signal, in- 
tercepts the packet signal if the identification number 
of the receiving terminal is added to the packet signal. 

Therefore, in this method, it is necessary for each 
user to know the identification number of another 
user's terminal. Then, the wireless LAN can transmit 
the packet signal through a base station. The area in 
which a user of a terminal can move freely is limited 
to the receiving area of the packet signal. In short, it 
is impossible for a user to communicate with many 
and unspecified opposite terminals without location 
restriction. 

(2) second problem of the related art 

Recently, a cooperative work support system for 
connecting among a large number of terminals is be- 
ing developed. In the cooperative work support sys- 



tem, it is necessary for each user's terminal to share 
the same data. 

Therefore, multipoint- to- multipoint connec- 
tion(MMC) is appropriate as a communication con- 
5 nection for sharing data among all users. 

In the cooperative work support system, it is nec- 
essary to send plural kinds of data, such as text data, 
image data, sound data and so on. Accordingly, plural 
MMC is set among all user's terminals in accordance 
10 with the kind of data. 

In the prior art, when a new terminal subscribes 
to the cooperative work support system, the user of 
the new teminal must know all of the kinds of MMC set 
to the cooperative work support system, and request 
15 for subscription to each MMC. 

Then, it is necessary for each MMC to change its 
setting because of the new user's subscription. 
Therefore, there is a problem that the procedure of 
setting is complicated. 

20 

(3) third problem of the prior art 

In a communication network for connecting 
among a large number of terminals, each user gains 

25 information about terminals and the process on the 
network. However, the information about process is 
represented as an identifier which is a number to be 
controlled by the terminal. Therefore, in the case that 
a user of a terminal wants to communicate the proc- 

30 ess, it is difficult for the user to decide the process 
which he wants to communicate. 

For example, in a meeting support system for plu- 
ral users, plural meetings are capable of progressing 
on the network simultaneously. In this case, a com- 

35 munication connection is set for each meeting appli- 
cation and data for the meeting are transmitted 
through the communication connection. 

In the case that a meeting has already begun and 
a user wants to attend the meeting afterwards, the 

40 user selects the meeting among plural meetings. 
However, as information for the user to select the 
meeting, the identifier of the communication connec- 
tion is only displayed on user's terminal. Therefore, it 
is difficult for the user to decide the meeting which he 

45 wants to communicate. 

In this case, the user can also request connection 
to the meeting by using the identifier of the commu- 
nication connection. However, the identifier of the 
communication connection is changed whenever the 

50 meeting is opened. Accordingly, the user cannot pre- 
viously know the identifier corresponding to the meet- 
ing which he wants to attend. As a result, it is difficult 
for a user to attend the meeting afterwards. 

On the other hand, a user may not want to dis- 
ss close the existence of a communication connection 
(meeting) to others. In this case, the user cannot des- 
ignate the security degree of the meeting. Therefore, 
it is impossible to prohibit the disclosure of the pres- 
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ence of the meeting to others. 

For example, in the meeting support system, it is 
supposed that a user inputs a meeting name to make 
a distinction among meetings. Some users do not 
want to disclose the existence of the meeting or mem- 
bers of the meeting to others. However, others can 
learn the information through their terminals. Subse- 
quently, a user may want to limit the participants of 
the meeting. In this case, the members of the meeting 
are previously registered. However, in this method, it 
is impossible to limit the member of the meeting dy- 
namically. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention 
to provide communication control apparatus and 
method for communicating among many and unspe- 
cified terminals without restriction on location 

It is another object of the present invention to pro- 
vide communication control apparatus and method 
for which a subscription procedure for MMC is easy. 

It is a further object of the present invention to 
provide communication control apparatus and meth- 
od for which it is easy for a user to decide the com- 
munication connection which the user wants to make. 

In accordance with the present invention, there is 
provided 

Communication control apparatus, compris- 
ing; 

transmission means for transmitting terminal 
discriminating information to discriminate a self- 
terminal; 

receiving means for receiving terminal discrim- 
inating information transmitted by an other terminal; 

discrimination means for discriminating at 
least one other terminal capable of communicating 
with the self-terminal in accordance with the terminal 
discriminating information received by said receiving 
means, 

group-set means for setting the self-terminal 
and the at least one other terminal discriminated by 
said discrimination means as member terminals of a 
group; and 

information sending means for sending same 
information to each member terminal of the group. 

Also according to the present invention, there is 
provided 

Communication control apparatus, compris- 
ing; 

terminal information storage means for storing 
terminal information identifying at least one other ter- 
minal capable of communicating with a self-terminal; 

terminal information transfer means for trans- 
ferring the terminal information to the at least one 
other terminal; 

collected information storage means for stor- 
ing the terminal information transferred to the self- 



terminal by the at least one other terminal as collected 
information; and 

terminal restriction means for restricting termi- 
nals capable of communicating with each other in ac- 
5 cordance with the terminal information and the col- 
lected information. 

Further according to the present invention, there 
is provided 

Communication control apparatus, compris- 

10 ing; 

group set means for setting one group to plural 
terminals making a communication request to a self- 
terminal; and 

multipoint-to-multipoint set means for setting 
15 multipoint-to-multipoint connection among all termi- 
nals in the group set by said group set means . 

Additionally according to the present invention, 
there is provided 

Communication control apparatus, compris- 

20 ing: 

group set means for setting a group to plural 
terminals in accordance with a request for communi- 
cation; 

group-identifier memory means for storing a 
25 group-identifier of the group set by said group set 
means; 

discriminating information input means for in- 
putting discriminating information of the group- 
identifier stored in said group-identifier memory 
30 means; 

discriminating information exchange means 
for exchanging the discriminating information with an 
other terminal of the group; 

discriminating information storage means for 
35 storing the discriminating information exchange by 
said discriminating information exchange means; 

discriminating information request means for 
requesting the discriminating information of the 
group-identifier, and 
40 display means for displaying the discriminating 

information of the group-identifier requested by said 
discriminating information request means. 

Also according to the present invention, there is 
privided 

45 Communication control apparatus, compris- 

ing: 

equipment information storage means for stor- 
ing equipment information identifying equipment ca- 
pable of communicating with a self-terminal; 
50 equipment information transfer means for 

transferring the equipment information to other equip- 
ment; 

collected information storage means for stor- 
ing equipment information transferred by the other 
55 equipment as collected information; 

equipment restriction means for restricting 
equipment capable of communicating with each other 
in accordance with the equipment information and the 
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collected information; 

exchange means for exchanging function-in- 
formation of the self-equipment with function- infor- 
mation of the other equipment restricted by said 
equipment restriction means; 5 

processing equipment restriction means for re- 
stricting equipment having a function which the self- 
equipment does not have, in accordance with the 
function-information exchanged by said exchange 
means; and 10 

information transfer means for transferring in- 
formation to the other equipment restricted by said 
processing equipment restriction means, wherein the 
information is necessary for processing by the func- 
tion of the other equipment 15 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig.1 is a block diagram of communication control 
apparatus according to a first embodiment. 20 

Fig.2 is an example for use of portable informa- 
tion equipment for use with communication control 
apparatus. 

Fig.3 is a format of sending-data. 

Fig. 4 is a block dragram of another communica- 25 
tion control apparatus according to the first embodi- 
ment. 

Fig.5 is a block diagram of the communication 
control section of a first example according to a sec- 
ond embodiment. 30 

Fig.6A is a terminal-information management ta- 
ble. 

Fig.6B is a collected-information management ta- 
ble. 

Fig.6C is a restricted-information management 35 
table. 

Fig.7A illustrates terminal arrays for discrimina- 
tion of a physical identifier. 

Fig.7B illustrates a logical relational chart among 
attributes. 40 

Fig.7C illustrates logical equations defining attri- 
butes. 

Fig.8 is a block diagram of a communication con- 
trol section of a second example according to the sec- 
ond embodiment. 45 

Fig. 9 is a block diagram of a communication con- 
trol section of a third example according to the second 
embodiment 

Fig. 10 is a table for storing terminal-identifier in- 
formation. 50 

Fig. 11 is a block diagram of a commnication con- 
trol section of a fourth example according to the sec- 
ond embodiment 

Fig. 12 is a table for storing group-identifiers and 
corresponding communication channels. 55 

Fig. 13 is a block diagram of a communication 
control section of a fifth example according to the 
second embodiment 



Fig. 14 is a block diagram of a communication 
control section of a sixth example according to the 
second embodiment. 

Fig. 15 is a block diagram of communication con- 
trol apparatus according to a third embodiment 

Fig. 16 is a group-management table. 

Fig. 17 is a connection-management table. 

Fig. 18 is an example of a group being formed by 
plural terminals. 

Fig. 19 is a time chart of connection setting for 
plural terminals. 

Fig.20 is a table for storing a sending-sequence 
number of a self- terminal and confirmation-sequence 
number and receiving-sequence number of opposite 
terminals. 

Fig.21 is a time chart for participation of a new 
terminal in a group. 

Fig.22 is time chart for departure of one terminal 
from the group. 

Fig.23 is a block diagram of communication con- 
trol apparatus according to a fourth embodiment 

Fig.24 is a flow chart of processing of the control 
section in case that a user requests displaying of 
g rou p- i nformation . 

Fig.25 is a flow chart of the control section for de- 
ciding whether a new terminal can participate in a 
group. 

Fig.26 is a flow chart of the control section for se- 
lecting communication-group to connect self- 
terminal. 

Fig.27 is a group management table. 
Fig.28 is a group attribute management table. 
Fig.29 is a group information management table. 
Fig. 30 is a display arrangement of the group- 
information. 

Fig.31 is a display arrangement in which a new 
terminal is connected to the group. 

Fig. 32 is a block diagram of communication con- 
trol section of a first example of a fifth embodiment 

Fig. 33 is a block diagram of a communication sys- 
tem according to the first example of the fifth embodi- 
ment 

Fig.34 is a block diagram of a group of communi- 
cation control sections of a second example accord- 
ing to the fifth embodiment. 

Fig. 35 is a block diagram of a communication 
control section of a third example according to the 
fifth embodiment 

Fig. 36 is a block diagram of a particular example 
according to the third example of the fifth embodi- 
ment 

Fig. 37 is a block diagram of a communication 
control section of a fourth example according to the 
fifth embodiment 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Fig.1 is a block diagram of a communication con- 
trol apparatus 100 according to a first embodiment. 5 
The communication control apparatus is used as 
portable information equipment and comprise a user 
information process section 101, a communication 
control section 102, and a wireless transmission sec- 
tion 103. The user information process section 101 10 
executes application-software (user-program). The 
communication control section 102 controls trans- 
mission (sending and receiving). The wireless trans- 
mission section 103 sends information generated 
from the user information process section 101 and 15 
the communication control section 102 by wireless 
transmission, and receives information sent by other 
communication control apparatus. 

The function of the communication control appa- 
ratus 100 will be explained in detail. A terminal dis- 20 
criminating information generation section 11 gener- 
ates self-terminal discriminating information periodi- 
cally. The self-terminal discriminating information is, 
for example, an identifier of self-terminal and it is sent 
to a control channel modulation section 21. Sending 25 
user information is input from the user information 
process section 101 to a destination header genera- 
tion section 12. Group designation information, which 
designates a terminal's group to send as sending user 
information, is simultaneously input from the user in- 30 
formation process section 101 to a group set section 
13. The group set section 13 outputs discriminating 
information of opposite, i.e.,other, terminals belong- 
ing to the group to the destination header generation 
section 12 in accordance with the group designation 35 
information. The destination header generation sec- 
tion 12 adds the discriminating information of oppo- 
site terminals to the sending user information as a 
destination header, and outputs the information to the 
information channel modulation section 22. 40 

An information channel for sending an informa- 
tion signal and a control channel for sending a control 
signal are channel-divided by frequency division. The 
information channel modulation section 22 and the 
control channel modulation section 21 modulate re- 45 
spectively according to each channel. Output signals 
from the information channel modulation section 22 
and the control channel modulation section 21 are 
multiplexed by a multiplexer 23 and frequency-chan- 
ged to high-frequency by a multiply section 24. Then, 50 
the high-frequency signal is amplified to a suitable 
power level by a power amplifier 25 and sent broad- 
casted from an antenna 31 through a branching filter 
30. 

Various kinds of information signal from other ter- 55 
minals, which are received by the antenna 31, are 
changed from high-frequency to base-band signal by 
a demultiply section 26 through the branching filter 



30, and separated by a separator 27. Then, the output 
signal of separator 27 is respectively demodulated to 
receiving control information by the control channel 
demodulation section 28 and receiving user informa- 
tion by the information channel demodulation section 
29. 

The receiving user information signal is sent from 
the information channel demodulation section 29 to a 
destination header descrimination section 17. The 
destination header discrimination section 17 checks 
the destination header added to the information and 
decides whether the information's destination is the 
self-terminal or not If the destination is the self- 
terminal, the information is output to the user informa- 
tion process section 101. If the destination is not the 
self-terminal, the information is abandoned. 

As noted above, the discriminating information of 
the self-terminal is sent and user information among 
terminals which are set as members of the group is 
transmitted. 

Group-setting is executed as follows. The termi- 
nal discriminating information generated from the ter- 
minal discriminating information generation section 
11 is periodically sent from the antenna 31 through 
the wireless transmission section 103. The terminal 
discriminating information sent from other terminals 
is converted to a base-band signal by the demultiply 
section 26 through the branching filter 30 and the an- 
tenna 31. Then, the control channel signal is separat- 
ed by the separator 27 and sent to the control channel 
demodulation section 28. The terminal descriminat- 
ing information demodulated by the control channel 
demodulation section 28 is output to the transmis- 
sion-possible terminal discrimination section 14. 
When the terminal discriminating information is out- 
put repeatedly at predetermined intervals, the com- 
munication-possible terminal discrimination section 
14 decides that the other terminal corresponding to 
the terminal discriminating information is capable of 
transmitting with the self-terminal. Then, the terminal 
discriminating information is output to the comparator 
16 and the communication-possible terminal memory 
section 1 5. The comparator 1 6 compares the informa- 
tion from the communication-possible terminal dis- 
crimination section 14 with the terminal discriminat- 
ing information stored in the communication-possible 
terminal memory section 15. Then, a control signal is 
output to the communication-possible terminal mem- 
ory section 15 according to the comparison result. In 
the case that the comparison result is coincidence, 
the control signal is not output because it is not nec- 
essary that the contents of the communication-pos- 
sible terminal memory section 15 be updated. On the 
other hand, in the case that the comparison result is 
non-coincidence, the control signal is output to up- 
date the content of the communication-possible ter- 
minal memory section 15. In these ways, when an 
other terminal (transmission control apparatus 100) 
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comes near the self-terminal, a wireless transmission 
from each terminal is respectively received by the 
other terminal at a predetermined electric field 
strength- In short, the terminal discriminating infor- 
mation periodically sentf rom each terminal is respec- 5 
tively received by the other terminal and the terminal 
discriminating information is respectively written to 
the communication-possible terminal memory sec- 
tion 15. The content of the communication-possible 
terminal memory section 1 5 is sent to the user infor- 10 
mation process section 101 and the group set sect 
ion 13. The user information process section 101 dis- 
plays the terminal corresponding to the content of the 
communication-possible terminal memory section 
15, which is capable of communicating with the self- 15 
terminal. The user selects one terminal or plural ter- 
minals with which he wants to communicate and a 
setting order signal is output to the group set section 
13. The group set section 13 creates a correspon- 
dence table between the selected terminal and group 20 
according to the setting order signal. 

in these ways, a logical communication link is set 
among the terminals belonging to the group. The log- 
ical communication link is that terminals being capa- 
ble of communicating with each other (user who want 25 
to communicate with each other) are set as members 
of the group, and the terminals of the group are con- 
nected based on the situation of communication-pos- 
sibility without a user's special operation. 

In this case, plural groups may be set and the 30 
same terminal can be registered in plural groups. For 
example, in a case that five terminals' discriminating 
information (A1,A2,A3,A4,A5) are memorized in the 
communication- possible terminal memory section 
1 5, the user infomation process section 1 01 can reg- 35 
ister three terminals (A1 ,A2,A3) as group B1 and two 
terminals (A1 ,A4) as group B2. When the user infor- 
mation process section 101 generates sending data, 
the sending data is output to the destination header 
generation section 12 and group information (B1 or 40 
B2) is output to the group set section 13. Therefore, 
the sending data is multicasted to the terminals be- 
longing to the group. 

When one of the other terminals departs from 
neiborhood of the self- terminal, a wireless transmis- 45 
sion from each terminal is not respectively received 
by the opposite terminal. The control process of this 
case will be explained in detail. The communication- 
possible terminal discrimination section 14 decides if 
the terminal discriminating information stored in the so 
communication- possible terminal memory section 15 
is continuously received within predetermined inter- 
vals. For example, if the terminal discriminating infor- 
mation is not received at all during a predetermined 
time, the communication-possible terminal discrimin- 55 
ation section 14 decides that the other terminal cor- 
responding to the terminal discriminating information 
is not capable of communicating with the self-terminal 



and erases the terminal discriminating information 
from the communication-possible terminal memory 
section 15. The user information process section 101 
also decides that the other terminal is not capable of 
communicating with the self-terminal because the 
terminal discriminating information is not received 
from the communication- possible terminal memory 
section 15. 

As noted above, it js possible for each terminal to 
communicate with each other terminal so long as 
these terminal's come into proximity of one another. 
In short, the logical communication link is set for de- 
sired opposite terminals anywhere, and it is erased 
automatically when these terminals depart from each 
other. It is not necessary for a user to previously know 
the opposite terminal's identifier (address number) 
and it is possible to connect with terminals of strang- 
ers. Multicast-communication (simultaneous connec- 
tion service) is possible for plural terminals. 

In the communication control apparatus, a termi- 
nal in the area reached by a wireless transmission is 
discriminated as a communication- possible terminal. 
If the area in which wireless transmission is possible 
is large, transmission throughput goes down because 
wireless communication media is commonly used be- 
tween plural groups. Fig.2 shows an example of use 
of portable information equipment including the com- 
munication control apparatus 100. Group D1 includes 
terminals (C1,C2,C3) and group D2 includes termi- 
nals (C4.C5). Different logical communication links 
are set among terminals of group D1 and terminals of 
group D2. However, if these groups are located in the 
same area in which transmissions reach each other, 
the same wireless communication media is common- 
ly used among the five terminals. On the other hand, 
if group D1 and group D2 are located in different 
areas so that transmissions do not reach each other, 
different wireless communication media are respec- 
tively used by each group. 

Next, process for multicast-communication will 
be explained in detail. In the conventional communi- 
cation network, even if the same information is sent 
to plural opposite terminals, plural times of sending 
are necessary. For example, some facsimile appara- 
tus have a multicast function. In this case data is sent 
to plural apparatus in sequence. In short, sending N- 
times is necessary to send to N-opposite apparatus- 
es. In communication according to this embodiment, 
data is simultaneously sent to plural terminals. There- 
fore, it is possible to reduce a number of sending 
times by adding a destination field to the sending 
data. 

In Fig.2, group D1 includes terminals (C1 ,C2,C3). 
In this case, the group set section 13 of terminal C1 
sets other terminals (C2.C3) as the same group. In 
the same way, the group set section 1 3 of terminal C2 
sets other terminals (C1 ,C3) as the same group, and 
the group set section 13 of terminal C3 sets other ter- 
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minats (C1.C2) as the same group. The data trans- 
mission among terminals (C1.C2.C3) is executed as 
follows. Fig. 3 shows a format of sending data. In a 
head portion of a packet a preamble which indicates 
start portion of packet is added. As a method for dis- 5 
criminating the preamble, a special bit pattern is as- 
signed to the preamble. If the same pattern as the 
special bit pattern is included in the packet except for 
the preamble, a spare dummy bit is added to the same 
pattern. In the next portion after the preamble, a 10 
header and data are added. As a last portion of the 
packet, a CRC bit for error detection is added. The 
header is comprised of a packet-length field, a des- 
tination field-length field and a destination field(one 
or plural). The packet-length field indicates a length 15 
of the whole packet. The destination field-length field 
indicates a number of terminals to which this packet 
is transmitted multicastly. This signal also indicates a 
boundary between the destination field and the data. 
The destination field stores the terminal discriminat- 20 
ing information of the opposite terminals. In the group 
D1 of Fig.2, when the terminal C1 sends data, the 
destination header generation section 12 adds the 
preamble, the header and CRC according to the 
group set section 13. The destination field-length 25 
field stores "2" because the data is multicasted to two 
other terminals (C2.C3) . The destination field stores 
the terminal discriminating information of terminals 
(C2.C3) respectively. 

Next, a process of the destination-header dis- 30 
crimination section 17 of terminal (C2.C3) will be ex- 
plained. The destination-header discrimination sec- 
tion 17 reads values of the packet-length field and the 
destination field-length field when the packet header 
is detected from a receiving signal. Then, the value of 35 
the destination field, which is indicated by the destin- 
ation field-length field, is compared with the discrim- 
inating number of the self-terminal. If the discriminat- 
ing number of the self-terminal coincides with one of 
the destination fields, the received packet is extract- 40 
ed. The destination-header discrimination section 17 
decides whether the received packet includes an er- 
ror by using CRC, and sends the received packet with 
the decision result to the user information process 
section 101. In this case, CRC is used to decide 45 
whether the received packet includes error or not. If 
error is detected in the received packet, the destina- 
tion-header discrimination section 17 can request 
sending the received packet again. However, CRC is 
not necessary in the case of receiving data having a so 
high-confidence degree. 

In these ways, terminal C1 multicasts data to plu- 
ral terminals (C2.C3). 

In the above-mentioned example, terminal dis- 
criminating information of each terminal is used in the 55 
destination field for sending multicast-data. However, 
after setting group D1, the group number is common- 
ly set among terminals (C1,C2,C3) and the destina- 



tion header generation section 1 2 may write the group 
number in the destination field. In this case, the des- 
tination field-length field is omitted, and the destina- 
tion-header discrimination section 17 detects the 
group number. 

By adding the terminal discriminating number or 
group number to the data, the-data is sent multicastly 
to plural opposite terminals in a one-time transmis- 
sion. As a result, the data is transmitted smoothly. 
Therefore, it is convenient for large capacity data, 
such as an image data. 

After the logical communication link is set among 
plural terminals, sending-power is preferably as small 
as possible within the limit of communicating among 
the plural terminals. 

If a terminal departs from an other terminal dur- 
ing their communication, sending-power should be in- 
creased to prevent cutoff of the communication. Fig.4 
is block diagram including functions mentioned 
above. In Fig.4, a wireless transmission section 203 
differs from section 103 in that the power amplifier 25 
in Fig.1 is replaced by a variable amplifier 41 and a 
circuit quality supervision section 42 is added. In the 
same way of Fig. 1 , when the communication-possible 
terminal discrimination section 14 detects the same 
terminal discriminating information within a predeter- 
mined interval and decides that it is a new terminal, 
the terminal discriminating information is supplied to 
the communication-possible terminal memory sec- 
tion 15 and the comparator 16. In this case, the com- 
parator 16 outputs a power control signal to decrease 
the sending-power to the variable amplifier 41. The 
circuit quality supervision section 42 evaluates the 
circuit quality by calculating a number of error-bits in- 
cluded in the terminal discriminating information, and 
sends the circuit quality to the opposite terminal, 
which sent the terminal discriminating information, 
through the control channel modulation section 21. 
The circuit quality is quality information for the trans- 
mission circuit from the opposite terminal to the self- 
terminal. On the other hand, the opposite terminal 
sends circuit quality information for the transmission 
circuit from the self-terminal to the opposite-terminal. 
The circuit quality supervision section 42 receives the 
circuit quality information for the self-terminal through 
the control channel demodulation section 28 and the 
communication-possible terminal discrimination sec- 
tion 14. If the circuit quality is below a predetermined 
quality, the circuit quality supervision section 42 out- 
puts a control signal to the variable-amplif ier 41 to in- 
crease the sending-power. In short, circuit quality for 
the transmission circuit from the self-terminal to the 
opposite terminal is improved. 

In these ways, when a new terminal capable of 
communicating with the self-terminal is detected, 
sending-power is gradually demultiplied in each ter- 
minal and the circuit quality is supervised for bi-direc- 
tional transmission between the new terminal and the 
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self- terminal. Accordingly, predetermined circuit 
quality is maintained by teaching the circuit quality to 
the respective communicating terminals. 

The circuit quality is checked as follows. The ter- 
minal discriminating information necessitates high re- 5 
liability in general. Therefore, a CRC bit for error de- 
tection is added to the terminal discriminating infor- 
mation. Then, the received actual signal (terminal dis- 
criminating information) is first evaluated for error- 
correction and, second checked for whether error is to 
included or not by the CRC bit. If the circuit quality 
falls, a number of error-bits on transmission path has 
increased. However, if an error-bit is not detected by 
CRC-check, the error-bit on transmission path has al- 
ready be corrected before the CRC-check. In this 15 
case, by comparing the received actual signal with 
the error-corrected signal, the error-bit on the trans- 
mission path is detected. Therefore, the circuit quality 
information is determined according to a number of 
the error- bit 20 

In Fig.1 and Fig.4, the terminal discriminating in- 
formation is sent periodically by each terminal. How- 
ever, the terminal discriminating information may be 
sent according to request sent by the opposite termi- 
nal. In this case, the terminal of the user who wants 25 
to communicate with other terminals, sends a request 
signal for terminal discriminating information of other 
terminals. Then, the other terminals, which receive 
the request signal, respectively send the terminal dis- 
criminating information of each terminal. 30 

Group-setting is executed by a signal supplied 
from the user information process section 101 . To en- 
able easily setting a group, a terminal list whose ter- 
minals are capable of communicating with the self- 
terminal is displayed on the self-terminal and the user 35 
selects one terminal of plural terminals with which he 
wants to communicate. 

In general, the terminal discriminating informa- 
tion is a unique binary number being different for 
each terminal. Therefore, it is convenient that text in- 40 
formation, which is possible for rewriting, is added to 
the terminal discriminating information. In short, the 
text information is added to the terminal discriminat- 
ing information generated by the terminal discriminat- 
ing information generation section 11 or the commu- 45 
nication-possible terminal information stored in the 
communication- possible terminal memory section 
15. Then, the user information process section 101 
displays the text information with the communication- 
possible terminal information. In these ways, the user so 
can easily select the text information (for example, 
other user's name) displayed on his terminal and the 
logical communication link is set between his terminal 
and the other terminal with which the user wants to 
communicate. 55 

The wireless transmission section 103 can be re- 
placed by wired transmission. In this case, the port- 
able information equipment (the communication con- 



trol apparatus 100) is a communication-possible ter- 
minal if it is connected to other terminals with wire. 

A second embodiment of the present invention is 
described next 

Terms used for explanation of the second em- 
bodiment are defined as follows. 
"Self-terminal" is self-communication control termi- 
nal. 

"Other-terminal" is any other communication control 
terminal except for the self-communication control 
terminal. "Terminal-name" is a discriminating name of 
each communication control terminal, for example, a 
physical identifier. "Attribute" is data such as trans- 
mission error rate. Terminal-information" is data of 
the self-terminal, which is the terminal-name and at- 
tribute. "Collected-information" is terminal-informa- 
tion received from other-terminals. "Terminal- restrict- 
ed information" is information of other-terminal capa- 
ble of communicating with the self-terminal. "Informa- 
tion" is terminal-information, collected information 
and terminal-restricted information. 

Fig. 5 is a block diagram of a communication con- 
trol section 110 according to the second embodiment 
The communication control section 110 corresponds 
to the communication control section 102 in Fig.1, 
and includes a self-terminal information control sec- 
tion 111, a collected-information control section 112 
and a communication-opposite restriction section 
113. The self-terminal information control section 111 
processes terminal-information, sends the terminal- 
information to other terminals and has a terminal-in- 
formation management table for storing physical 
identifier and attribute data as shown in Fig.6A. The 
collected information control section 112 processes 
collected information, sends the collected information 
to other terminal and has a collected-information 
management table. The collected-information man- 
agement table stores physical identifier and attribute 
data by unit of other terminal's physical identifier, 
which is capable of communicating with terminal of 
corresponding physical identifier in collected-infor- 
mation as shown in Fig.6B. The communication-op- 
posite restriction section 113 restricts other terminals 
being capable of communicating with self-terminal in 
accordance with the terminal-information and the col- 
lected-information. The communication-opposite re- 
striction section 113 manages terminal-restricted in- 
formation, sends the terminal-restricted information 
to other terminals and stores a restricted-information 
management table for a storing physical identifier of 
a restricted- terminal and attribute data as shown in 
Fig.6C. 

Next, processing of the communication control 
section 110 will be explained. The self-terminal infor- 
mation control section 111 discriminates other termi- 
nals being capable of communicating with the self- 
terminal according to received other terminal's infor- 
mation (identifier) and stores each other terminal's 
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identifier as terminal information (including self- 
terminal's identifier). The collected-information con- 
trol section 112 updates the collected information ac- 
cording to received collected information from other 
terminals. The communication-opposite restriction s 
section 113 restricts other terminal being capable of 
communicating with the self-terminal according to the 
terminal-information stored in the terminal informa- 
tion control section 111 and the collected-information 
stored in the collected-information control section 10 
112, whenever the collected- information control sec- 
tion 112 updates the collected- information. 

Then, the communication-opposite restriction 
section 113 stores a list of terminal-restricted informa- 
tion and sends the list to other terminals. is 

An example of the restriction method of the com- 
munication-opposite restriction section 113 will be 
explained. The terminal-information management ta- 
ble and the collected-information management table 
store physical identifiers for discrimination. In this 20 
case, the physical identifier of the self-terminal is 5. 
® Information of the terminal information man- 
agement table is used as follows (Fig.7A). First, 
a terminal array for discrimination is formed ac- 
cording to physical identifiers 1 ,3,5,7 in the termi- 25 
nal information management table shown in 
Fig.6A. The terminal array for discrimination in- 
cludes element position corresponding to each 
physical identifier. Self-terminal information w o M is 
written in element position of physical identifiers. 30 
© Information of the collected information man- 
agement table is used as follows. In the terminal 
array for discrimination of the sending physical 
identifier 1,3,7 (Fig.6B), attribute "A" or "B w is 
written in element position corresponding to 35 
physical identifier of the collected information 
shown in Fig.7A. 

(D u $ " is written in blank positions of the terminal 
array for discrimination. 

@ After writing the information, the attributes of 40 
element array 1,3,5,7 are compared with each 
other. The logical result of attributes of the same 
element position for all terminal's array is calcu- 
lated according to a logical relational chart 
(Fig.7B) and logical equation (Fig.7C). In this 45 
case, "o" is the self- terminal's attribute. "A" is 
other terminal's attribute of excellent quality for 
communicating with self-terminal. "B" is other ter- 
minal's attribute of good quality for communicat- 
ing with self-terminal. " <j> B is other terminal's at- 50 
tribute indicating that self-terminal cannot com- 
municate. Therefore, as shown in Fig.7C, an at- 
tribute of bad quality between two attributes to 
be calculated is selected as the logical result For 
example, as shown in Fig.7A, the logical result of 55 
element position 1 is "A", the logical result of ele- 
ment position 5 is "B" and the logical result of 
other element positions are all " <j> Therefore, 



terminal-restricted information is physical identi- 
fier 1,5. In short, terminal 1 and terminal 5 (self- 
terminal) can communicate with each other 
among terminals 1,3,5,7. The terminal-restricted 
information is stored in the restricted- information 
management table. 

A second example of communication control sec- 
tion according to the second embodiment will be ex- 
plained. Fig. 8 shows a block diagram of a communi- 
cation control section 120 of the second example. 
The communication control section 120 includes a 
self-terminal information control section 121, a col- 
lected-information control section 1 22, a communica- 
tion-opposite restriction section 123 and a wireless 
communication process section 124. The wireless 
communication process section 124 sends informa- 
tion received from a wireless network to the self- 
terminal information control section 121, the collect- 
ed-information control section 122 and the communi- 
cation-opposite restriction section 123, and transmits 
information received from the self-terminal informa- 
tion control section 121, the collected-information 
control section 122 and the communication-opposite 
restriction section 123 to the wireless network. 

A third example of communication control section 
according to the second embodiment will be ex- 
plained. Fig.9 shows a block diagram of a communi- 
cation control section 130 of the third- example. The 
communication control section 130 includes a self- 
terminal information control section 131, a collected- 
information control section 132, a communication-op- 
posite restriction section 133, a wireless communica- 
tion process section 134 and an identifier set section 
135. The identifier set section 135 processes as fol- 
lows (periodically, when the collected- information is 
updated, or user's instruction is supplied). 

@ In the case that the communication-opposite 
restriction section 133 restricts a group of termi- 
nals, the identifier of each terminal and multicast 
identifier of the group are selected as terminal- 
identifier information. The identifier set section 
1 35 stores the terminal-identifier information and 
sends it to the wireless communication process 
section 134 to distribute to other terminals. Then, 
the terminal-identifier information is updated ac- 
cording to terminal-restricted information stored 
in the communication-opposite restriction sec- 
tion 133. 

© In the case that the termi nal- restricted infor- 
mation is received from the wireless communica- 
tion process section 134, the identifier of each 
terminal and multicast identifier of the group is 
set according to the terminal -restricted informa- 
tion. Then, the terminal-identifier information is 
updated according to the terminal-restricted in- 
formation stored in the communication-opposite 
restriction section 133. 

Fig.10 shows a table for storing terminal-identifi- 
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er information in the identifier set section 1 35. The ta- 
ble stores information as follows. 

• group-identifier for a group consisting of each 
terminal 

• group-identif ierfor plural terminals in the group 
(a part of the group i.e., a sub-group) 

• physical identifier of each terminal included in 
each group 

• present name for user of the group 

For example, if a user requests setting group- 
identifier to a part of group, the group-identifier cor- 
responding to the part of the group is set 

As shown in Fig. 10, group-identifier 
"01 .00.00.00" of the group consisting of three termi- 
nals "001", "003V007" is set Then, group-identifier 
"01.00.02.01" of terminal "001", group- identifier 
"01.00.02.02" of terminal "003" and group-identifier 
"01 .00.03.01 " of terminal "007'' are set respectively. If 
the user requests setting the group-identifier to two 
terminals "001,003", the group-identifier 
"01.00.02.00" and its present name "Sub Group-A" 
are set 

A fourth example of communication control sec- 
tion according to the second embodiment will be ex- 
plained. Fig. 11 shows a block diagram of a communi- 
cation control section 140 of the fourth example. The 
communication control section 140 includes a self- 
terminal information control section 141, a collected- 
information control section 142, a communication-op- 
posite restriction section 143, a wireless communica- 
tion process section 144, an identifier set section 145 
and a communication channel set section 146. The 
communication channel set section 146 processes as 
follows (periodically, when the collected- information 
is updated, on user's instruction being supplied). 
0 As for terminals restricted by the communica- 
tion-opposite restriction section 143 in the self- 
terminal, a communication channel for restricted 
terminals is set to be monopolized or be given pri- 
ority and the communication channel set informa- 
tion is sent to the wireless communication proc- 
ess section 144. Then, the communication chan- 
nel set information is updated according to the 
terminal-restricted information stored in the com- 
munication-opposite restriction section 143 and 
the identifier set section 145. 
@ If communication channel set information is 
received from the wireless communication proc- 
ess section 144, a communication channel for re- 
stricted terminals is set to be monopolized or be 
given priority and the communication channel set 
information is sent to the wireless communication 
process section 144. Then, the communication 
channel set information is updated according to 
the terminal-restricted information stored in the 
communication-opposite restriction section 143. 
Fig. 12 shows a table for storing group-identifier 
and corresponding communication channel infor- 



mation. The table stores communication channel 
used by unit of group-identifier which is set to the 
group or a part of the group consisting of termi- 
nals. 

5 A fifth example of a communication control sec- 

tion according to the second embodiment will be ex- 
plained. Fig.1 3 shows a block diagram of communica- 
tion control section 150 of the fifth example. The 
communication control section 1 50 includes a com- 
10 munication section 151, a group discrimination sec- 
tion 152, a group-list store section 153 and a group- 
information process section 154. The communication 
section 151 sends information from the network to 
the group discrimination section 152, and sends infor- 
15 mation generated from the group discrimination sec- 
tion 1 52 to the network. The group discrimination sec- 
tion 152 discriminates other terminals being capable 
of communicating with the self-terminal as a group. 
The function is similar to that of examples 1 - 4 as 
20 described above. The group-list store section 153 
stores group information received from the group dis- 
crimination section 152. The group-information proc- 
ess section 154 receives the group discrimination in- 
formation from the group discrimination section 152 
25 and transmits the group discrimination information to 
the terminal user. Next, the processing of the commu- 
nication control section will be explained in detail. 
® The group discrimination section 152 sets a 
group-identifier to terminals restricted by self- 
30 terminal as a group. Then, a request for storing 

the group-list consisting of the group-identifier 
and each terminal's identifier in the group is sent 
to the group- information process section 154. 
© The group-information process section 154 
35 controls the group-list store section 153 to store 

the group-list 

(§) If the restricted terminals are updated by the 
group discrimination section 152, the group- 
identifier and each terminal's identifier in the 
40 group are updated if necessary. Then, a request 

for storing a new group-list consisting of the up- 
dated group-identifier and each terminal's iden- 
tifier is sent to the group-information process 
section 153. 

45 ® The group-information process section 154 

has the group-list store section 1 53 store the new 
group-list 

® When a request for storing the group-list is re- 
ceived, the group-information process section 
50 1 54 informs the terminal's user of the group-list 

stored in the group-list store section 153. 
A sixth example of a communication control sec- 
tion according to the second embodiment will be ex- 
plained. Fig. 14 shows a block diagram of a communi- 
55 cation control section 160 of the sixth example. The 
communication control section 160 includes a com- 
munication section 161, a group-discrimination sec- 
tion 162, a group-list store section 163, a group- 
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information process section 164, an attribute process 
section 165 and an attribute store section 166. A dif- 
ferent feature of the sixth example compared with the 
fifth example is that the group discrimination section 
162 transfers an attribute to the attribute process 5 
section 165 and the attribute store section 166 when 
the attribute is received, and transfers the attribute to 
the communication section 161 when a request for 
transferring the attribute to an other terminal is re- 
ceived from the attribute process section 165. 10 

The attribute process section 165 processes at- 
tribute data which the group discrimination section 
162 receives from the communication section 161, 
and controls the attribute store section 166 to store 
the attribute (including process result). The attribute 15 
store section 166 stores the attribute under control of 
the attribute process section 165. In this case, the 
group discrimination section 162 receives the attri- 
bute data (application and communication quality), 
which are used by restricted terminals of the group, 20 
from the communication section 161 through the net- 
work. Then, the attribute is stored in the attribute 
store section 166 under control of the attribute proc- 
ess section 165. When the restricted terminals are 
updated, a group-identifier and each terminal's iden- 25 
tif ier in the group are updated if necessary. Then, a 
request for updating attributes of terminals included 
in the updated group is sent to the attribute process 
section 165. When the request is received, the attri- 
bute process section 1 65 has the attribute store sec- 30 
tion 166 store the updated attribute. When the group- 
list is updated or a request is supplied by user, the at- 
tribute process section 165 informs the user of the 
group-list updated in the attribute memory section 
166 and requests transferring the attribute to other 35 
terminals of the group discrimination section 162. 

Athird embodiment of the present invention is de- 
scribed next 

Fig. 15 is a block diagram of communication con- 
trol apparatus 300 corresponding to the communica- - 40 
tion control apparatus 100 in Fig.1, and like elements 
are identified by the same reference numerals. In 
Fig. 15, the user-information process section 101 exe- 
cutes application program. A communication control 
section 302 controls transmission (sending and re- 45 
ceiving). The wireless transmission section 103 
transmits various kind of control information generat- 
ed from the communication control section 302 and 
user-information generated from the user- 
information process section 101 by transmission. Ac- 50 
cording to the communication control apparatus 300, 
plural MMCs (multipoint-to-multipoint connections) 
are set for transmitting data among plural portable in- 
formation equipments when the portable information 
equipments are within a predetermined range of each 55 
other. 

First, self- terminal discriminating information is 
periodically generated by the terminal discriminating 



information generation section 11. The terminal dis- 
criminating information is sent to the control channel 
modulator 21. The user- information process section 
101 outputs user-information to the destination head- 
er generation section 12. At the same time, the user- 
information process section 101 outputs a group-set 
order to set a group which receives the user- 
information to the group set section 13, and outputs 
connection set information to set communication con- 
nection with which the user-information is transmitted 
to a connection set section 19. The connection set 
section 19 outputs connection discriminating infor- 
mation to the destination header generation section 
12 according to the connection set information, and 
outputs group-set information to the group set section 
13. The group set section 13 outputs opposite-termi- 
nal discriminating information in the group to the des- 
tination header generation section 12 according to 
the group-set information and the group-set order. 
The destination header generation section 12 adds 
the opposite- terminal discriminating information to 
the user- information as a destination header, and out- 
puts the destination header to the information chan- 
nel modulation section 22. The information channel 
for sending information signals and control channel 
for sending control signals are channel-separated by 
frequency division. 

The- information channel modulation section 22 
and the control channel modulation section 21 exe- 
cute the modulation according to respective chan- 
nels. Output signals from the information channel 
modulation section 22 and the control channel mod- 
ulation section 21 are multiplied by the multiplexer 23, 
converted to high frequency by the multiply sec- 
tion24, amplified to suitable power by the power am- 
plifier 25 and sent multicastly by the antenna 31 
through the branching f ilter30. Other terminal's infor- 
mation signal is received by the antenna 31, convert- 
ed from high frequency to base-band by the demulti- 
ply section 26 through branching filter 30, and sepa- 
rated by the separator 27. Then, an output signal is 
demodulated to receiving-control information by the 
control channel demodulation section 28 and de- 
modulated to receiving-user information by the infor- 
mation channel demodulation section 29. The destin- 
ation header added to the receiving-user information 
is checked by the destination header discrimination 
section 17 to decide whether the destination of the re- 
ceiving-user information is the self-terminal. If it in- 
cludes the self-terminal, the receiving-user informa- 
tion is output to the user- information process section 
1 01 . If it does not include the self-terminal, the receiv- 
ing-user information is abandoned. The receiving- 
user information is output from the destination header 
discrimination section 17 to a connection discrimina- 
tion section 18. The connection discrimination sec- 
tion 1 8 checks the destination header added to the re- 
ceiving-user information and outputs discriminating 
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information of a connection belonging to the receiv- 
ing-user information to the user-information process 
section 101. 

The processing of group-setting is the same as in 
the first embodiment, therefore an explanation there- 5 
of is omitted. A particular feature of the third embodi- 
ment is connection-setting. The user- information 
process section 101 selects a group being set by the 
group set section 1 3 and outputs a connection set sig- 
nal to the connection set section 19. The connection 10 
set section 19 creates a correspondence table be- 
tween group discriminating information and connec- 
tion discriminating information according to the con- 
nection set signal. When the user-information proc- 
ess section 101 sends a user data, the user- 15 
information is output to the destination header gener- 
ation section 12 and group-set signal of opposite-ter- 
minals is output to the group set section 13. There- 
fore, the user-information is multicasted to other ter- 
minals belonging to the group. 20 

Fig. 16 shows a group-management table stored 
in the group set section 13. The group-management 
table is comprised of a group-identifier, a number of 
terminals of the group, and terminal-identifiers (termi- 
nal discriminating information) of the group. Because 25 
the group-management table stores the terminal- 
identifier of each group-identifier, it is convenient for 
the self-terminal to identify the group which includes 
particular terminals and to delete a terminal which 
cannot communicate with the self-terminal. 30 

Fig. 17 shows a connection-management table 
stored in the connection set section 19. The connec- 
tion-management table is comprised of a group- 
identifier, a number of connections (MMC) of the 
group and connection-identifiers of the group. The 35 
connection is a kind of network for transmitting one 
type of media, and the connection identifier is set to 
each connection. Therefore, the number of connec- 
tions represents plural kinds of networks, which re- 
spectively transmit plural media, such as image data, 40 
sound data, text data and so on. 

A connection-set method will be explained with 
reference to Figs. 18 and 19. As shown in Fig. 18, it 
is assumed that terminal (1-2) sets connection to 
other terminals in group 2 (from terminals (1-3) to ter- 45 
minal (1-N)). Fig. 19 shows time chart of connection 
setting. 

® Terminal (1-2) sends a connection set request 
message to each of the terminals (1-3- N). The 
connection set request messege includes a ter- so 
minals list for setting connection (in this case, ter- 
minals (1-3 — N) and an initial sequence number 
which is given to first data sent by terminal (1-2). 
@ When the other terminals (1-3- N) receive the 
connection set request message, the other termi- 55 
nals send a connection set reply message to ter- 
minal (1-2) in case of agreement and send con- 
nection set reject message to terminal (1-2) in 



case of disagreement. The connection set reply 
message includes an initial sequence number 
which is given to first data sent by the terminal 
that sent the message. 

(§) It is assumed that terminal (1-2) receives the 
connection set reply messages from terminals (1- 
3— 9, 11 — N) and receives the connection set re- 
ject message from terminal (1-10). Terminal (1-2) 
sends a connection set message to the terminals 
(1-3— 9,11— N). The connection set message in- 
cludes a list of terminals which agree with con- 
nection setting and the initial sequence number 
of each terminals in the list 
® When the other terminals (1-3- 9,11- N) re- 
ceive the connection set message, each respec- 
tive terminal (1-3- 9,11 - N) sends a connection 
set confirmation message to the other terminals 
in the list. 

(§) When each respective terminal receives all 
connection set confirmation messages from 
other terminals in the list, the connection setting 
is completed and logical communication connec- 
tion is set among terminals (1-2 — 9,11 - N). 
©The terminals (1-2 - 9,11- N) can send data. 
After setting connection, each terminal creates a 
table for storing a sending-sequence number of the 
self- terminal, a confirmation-sequence number and a 
receiving-sequence number of opposite- terminal as 
shown in Fig. 20. The sending-sequence number is a 
number which is given to data sent by the self- 
terminal. 

In the case that terminal (1-2) creates the list, the 
sending-sequence number is set as the initial se- 
quence number in the connection set request mes- 
sage sent by terminal (1-2). In the case that one of ter- 
minals (1-3- 9,11- N) creates the list respectively, 
the sending-sequence number is set as the initial se- 
quence number in the connection set reply message 
being sent by such terminal (1-3 - 9,11- N). When 
each terminal (1-2 - 9,11- N) sends data, the send- 
ing-sequence number is given to the data and the 
sending-sequence number is incremented by 1. 

The confirmation sequence number is a se- 
quence number given to data, which the self-terminal 
sends to other terminal and the other terminal sends 
receiving-confirmation signal to the self-terminal. The 
confirmation sequence number is initialized as a 
number smaller by 1 than the initial number in the con- 
nection set request message being sent by terminal 
(1-2) in the case that terminals (1-3- 9,11- N) cre- 
ates the table respectively, and the confirmation se- 
quence number is initialized as a number being small- 
er by 1 than the initial number in the connection set 
reply message being sent by terminals (1-3- 9,11- 
N) in the case that terminal (1-2) creates the table. 

The receiving-sequence number is a sequence 
number given to data, which the self-terminal re- 
ceives from an other terminal and the self-terminal 
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sends receiving-confirmation signal to the other ter- 
minal. The receiving-sequence number is initialized 
as the initial sequence number in the connection set 
reply message being sent by terminals (1-3- 9,11- 
N) in the case that terminal (1-2) creates the table, 5 
and the receiving-sequence number is initialized as 
the initial sequence number in the connection set 
message being sent by terminal (1-2) in the case that 
terminals (1-3— 9,11 — N) create the table respective- 
ly. When the self-terminal receives data from another 10 
terminal, based on which the sequence number of the 
data coincides with the receiving-sequence number 
of the other terminal in the list, the self-terminal de- 
cides that the data is correct and sends a receiving- 
confirmation to the other terminal. 15 

Second, a method by which a new terminal par- 
ticipates in the group will be explained. In Fig. 18, it 
is assumed that terminals (1-2- N) form group 2 and 
connections (1 — M) are set among the terminals (1- 
2- N). Now, new terminal (1-1) participates in group 20 
2. Fig. 21 shows a time chart for new terminal (1-1) 
participating in group 2. 

CD When the user-information process section 
101 in terminal (1-1) outputs a request for partici- 
pating in group 2, the group set section 1 3 in ter- 25 
minal (1-1) sends a group- participation request 
message to terminals (1-2 — N) which belong to 
group 2. 

© When terminals (1-2- N) receive the group- 
participation request message, each group set 30 
section 13 of terminals (1-2 — N) reads out the 
connection identifier of group 2 in the connection 
management table (as shown in Fig. 17) from the 
connection set section 19, and sends a group- 
participation receipt message including the con- 35 
nection identifier to terminal (1-1). 
® When terminal (1-1) receives the group- 
participation receipt message, the group set sec- 
tion 13 of terminal (1-1) creates an item of new 
group 2 in the group management table (as 40 
shown in Fig. 16) and outputs the connection 
identifier to the connection set section 19. 
® When the connection set section 19 of termi- 
nal (1-1) receives the connection identifier, the 
connection set section 19 sends a connection 45 
participation message to terminals (1-2- N). The 
connection participation message includes an 
initial value of sending-sequence number of each 
connection identifier, to which terminal (1-1) 
gives the sending-sequence number to first data so 
when terminal (1-1) sends the first data through 
each connection. 

® When terminals (1-2- N) receive the connec- 
tion participation message, the terminals (1-2 - 
N) sends a connection participation reply mes- 55 
sage. The connection participation reply mes- 
sage being sent by terminal (1-2 — N) includes ini- 
tial sequence number of each connection identi- 



fier, to which terminal (1-2 - N) gives the initial 
sequence number to first data when each of ter- 
minal (1-2- N) sends the first data to terminal (1- 
1) through each connection. 
© When the connection set section 19 of termi- 
nal (1-1) receives all connection participation re- 
ply messages from terminals (1-2 -N), the con- 
nection set section 1 9 sends a connection partici- 
pation confirmation message to terminals (1-2— 
N). 

After setting connection, data exchange is begun 
between terminals. 

(D When each of terminals (1-2— N) sends data 
to other terminal in group 2, the sending-se- 
quence number and confirmation-sequence 
number being sent by the other terminal are given 
to the first data. 

@ If at least one receiving-confirmation signal is 
not received from other terminals in group 2 with- 
in predetermined times, the self-terminal sends 
the same data again . 

(3) In the case that the self-terminal receives data 
whose sending-sequence number is smaller (old- 
er) than the receiving-sequence number being 
stored in the self-terminal, the self-terminal aban- 
dons the data. 

® When the new terminal (1-1) sends data to 
other terminals in group 2, the terminal (1-1) be- 
gins to send data with the sending-sequence 
number being written in the connection participa- 
tion message after the receiving connection par- 
ticipation reply message. 

©Terminals (1-2 - N) must wait for sending data 
whose sending-sequence number is larger (new- 
er) than the sending-sequence number being 
written in the connection participation reply mes- 
sage, until terminals (1-2— N) receive the con- 
nection participation confirmation message from 
terminal (1-1). 

® Terminals (1-2 - N) can send data whose 
sending-sequence number is smaller (older) than 
the sending-sequence number being written in 
connection participation reply message in non- 
relation to connection participation confirmation 
message. 

® When the terminal (1-1) receives data whose 
sending-sequence number is smaller (older) than 
the sending-sequence number being provided in 
the connection participation reply message, the 
terminal (1-1) abandons the data. 
A method by which one terminal leaves from, i.e., 
departs from a group, be explained. In Fig. 18, it is as- 
sumed that terminal (1-1) departs from group 2. Fig. 
22 shows a time chart for leaving terminal (1-1) de- 
parting from group 2 (terminals (1-2 - N)). 

CD When the user- information process section 
1 01 of terminal (1-1) outputs a departing or leav- 
ing-request, the group set section of terminal (1- 
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1) sends a group-leaving request message to 
other terminals (1-2- N) in group 2, after the ter- 
minal (1-1) receives the receiving-confirmation 
signal of data being sent by the terminal (1-1) 
from other terminals (1-2— N). 5 
@ When terminals (1-2— N) receive the group- 
leaving request message, each terminal sends 
the rest of data from the user information process 
section 101 through all connections of group 2, 
and sends a group-leaving reply message to ter- 10 
minal (1-1) after each terminal receives the re- 
ceiving-confirmation signal for the rest of data. 
® When terminal (1-1) receives the group- 
leaving reply message from all terminals (1-2- 
N), the connection set section 1 9 deletes connec- 15 
tion information of group 2 in the connection man- 
egement table. 

@ After the terminal (1-1) sends the group- 
leaving confirmation message to terminal (1-2— 
N), the group set section 13 deletes group infor- 20 
mation for group 2 in the group management ta- 
ble. 

® When terminals (1-2— N) receives the group- 
leaving confirmation message, the group set sec- 
tion 1 3 of each terminal deletes the terminal id en- 25 
tif ier of terminal (1-1) in the group management 
table. 

(The processing of leaving from group 2 is 

completed) 30 

In these ways, management of terminals by unit 
of group and management of connections by unit of 
group are separated according to the third embodi- 
ment. Therefore, when a new terminal participates in 35 
the group, the new terminal can easily connect to all 
MMC (connections) of the group without connecting 
to each MMC separately. 

A fourth embodiment of the present invention is 
described next. 40 

Fig. 23 is a block diagram of communication con- 
trol apparatus 400 corresponding to the connection 
control apparatus 100 in Fig. 1, with like elements 
identified by the same reference numerals. In Fig. 23, 
a user- information process section 401 executes an 45 
application- prog ram. The communication control 
section 102 controls sending and receiving of data. 
The wireless transmission section 103 transmits con- 
trol information from the communication control sec- 
tion 102 and sen ding- information from the user- 50 
information process section 401 by wireless trans- 
mission. The communication control section 1 02 and 
the wireless transmission section 1 03 are the same 
as those of the first embodiment. The user- 
information process section 401 outputs group set or- 55 
der and group-designation information to the group 
set section 13. In the case that the group set section 
13 creates a correspondence table for storing group 



and terminal discriminating information according to 
the group set order, a group-identifier is set for each 
group. 

Next, processing of the user- information process 
section 401 will be explained. In the user-information 
process section 401 , the group management section 
70 controls a group management table 71 (Fig. 27), 
a group attribute management table 72 (Fig. 28), and 
a group information management table 73(Fig. 29). 
When the control section 60 receives another termi- 
nal's request to participate in the group through the 
communication control section 102 and agrees with 
the request, the information of the group manage- 
ment table is updated. The case in which a user sets 
a security attribute and discriminating information for 
each group will be explained. In this case, if attribute 
and discriminating information are set by one terminal 
of the group in an initialization mode, other terminals 
of the group cannot change the attribute and discrim- 
inating information. 

(3) The user inputs the security attribute of the 

communication group through the input section 

50. 

@ The control section 60 registers the security 
attribute in the group attribute management table 
72. The security attribute includes at least a dis- 
play attribute for displaying group- information 
and a participation attribute for participating in 
the group. 

(§) The control section 60 requests the commu- 
nication control section 102 to send the attribute 
to other terminals in the group. 
@ The user inputs group- information (contents), 
user name, dicriminating information of the group 
through the input section 50. 
(D The control section 60 registers the contents, 
user name and discriminating information in the 
group information management table 73. 
® The control section 60 requests the commu- 
nication control section 102 to send the contents, 
user name and discriminating information to 
other terminals in the group. 
(Z) If the communication control section 102 re- 
ceives another terminal's request for participat- 
ing in the group, the control section 60 decides 
whether the other terminal participates in the 
group or not according to the group attribute man- 
agement table 12. 

(a)lf the participation attribute of the group is 
"possible", the control section 60 sends a per- 
mission-order to the communication control 
section 102. When the control section 60 re- 
ceives completion signal, indicating that the 
other terminal participates in the group, from 
the communication control section 102, the 
control section 60 outputs information of the 
other terminal to the display section 80. This 
information includes the user name of the 
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other terminal, group name in which the other 
terminal participates and so on. 
(b)lf the participation attribute of the group is 
"impossible*, the control section 60 outputs 
information of the other terminal to the display 5 
section 80. 

® When the control section 60 receives the 
user's request for displaying group- information 
through the input section 50, the control section 
60 decides whether the group- information can be 10 
displayed or not according to the display attribute 
of the group attribute management table 72. In 
this case, group-informations of groups whose 
display attributes are "possible" are only dis- 
played. 15 
Fig. 24 is a flow chart of the processing of the 
control section 60 in the case that the user requests 
displaying of group-information; It is assumed that 
there are plural groups which execute meeting-appli- 
cation programs respectively on the network. In this 20 
case, the group-information includes meeting name, 
user name of the group, and discriminating informa- 
tion of the meeting. 

First, the control section 60 decides whether 
there is a communication-group of the meeting or not 25 
according to the group management table 71 (step 
201). If there is not a communication-group, the con- 
trol section 60 informs the result (there is no commu- 
nication-group) to the user (step 206). If there is a 
communication-group, the control section 60 decides 30 
whether the group- informal ion is displayed or not ac- 
cording to the group attribute management table 72 
(step 202). If the display attribute of the group is "pos- 
sible", the control section 60 refers to the group- 
information management table 1 3 to search contents, 35 
user name and discriminating information of the 
group (step 203). Then, the group- information is dis- 
played as shown in Fig. 30 (step 204). In this case, 
display-information is changed according to the dis- 
play attribute. For example, if the display attribute is 40 
"possible for all items", all information of the group in- 
formation management table 73 is displayed. If the 
display attribute is "possible for discriminating infor- 
mation only", the discriminating information is only 
displayed. If the display attribute is "impossible", the 45 
information is not diplayed. The above-described 
processing is executed for all communication-groups 
(step 205). 

In Fig. 24, group-information of all communica- 
tion-groups is displayed. However, group-information so 
of specified communication-groups may be only dis- 
played. In this case, the user inputs the group- 
identifier of the specified group. 

Fig. 25 shows a flow chart of the control section 
60 for deciding whether a new terminal participates in 55 
the group or not when the control section 60 receives 
the new terminal's request for participating in the 
group through the communication process section. 



First, the control section 60 decides whether a partici- 
pation attribute of the group is "possible" or not ac- 
cording to the group attribute management table 72 
(step 301). If the participation attribute is "impossi- 
ble", the control section 60 rejects the new terminal's 
participation in the group (step 306). If the participa- 
tion attribute is "possible", the control section 60 de- 
cides whether discriminating information of the group 
sent by the new terminal coincides with the discrim- 
inating information of the group information manage- 
ment table 73 or not (step 302). If the discriminating 
information does not coincide, the control section 60 
rejects the new terminal's participation in the group 
(step 306). If the discriminating information coincides, 
the control section 60 updates the group manage- 
ment table 71 to add the new terminal's identifier to 
the group (step 303), and indicates to the communi- 
cation control section 102 to connect the new termi- 
nal in the group (step 304). Then, the control section 
60 informs the user that the new terminal is connected 
to the group through the display section 80 as shown 
in Fig. 31 (step 305). 

Fig. 26 shows a flow chart of the control section 
60 for selecting a communication-group to connect to 
the self-terminal. First, the user selects discriminat- 
ing information of the communication-group, in which 
he wants to participate, through the input section 50. 
The control section 60 receives the discriminating in- 
formation with the connection request from the input 
section 50. The control section 60 decides whether 
the discriminating information is included in the group 
information management table 73 or not (step 401). 
If the discriminating information is not included, the 
control section 60 informs the result (there is not the 
communication - group) to user (step 405). If the dis- 
criminating information is included, the control sec- 
tion 60 searches for the p-identif ier corresponding to 
the discriminating information from the group infor- 
mation management table 73 (step 402). Then, the 
control section 60 requests the communication con- 
trol section 102 that the self-terminal connects to the 
group by using the group-identifier (step 403). When 
connection to the group is completed, the communi- 
cation control 102 informs the result to the control 
section 60. The control section 60 decides whether 
the connection to the group is completed normally or 
not (step 404). If the connection is completed normal- 
ly, the control section 60 informs the user through the 
display section 80 (step 405) that the self-terminal is 
connected to the group. If the connection is not com- 
pleted normally, the control section 60 informs the 
user of failure to connect to the group (step 405). 

Afifth embodiment of the present invention is de- 
scribed next 

Fig. 32 is block diagram of a communication con- 
trol section 500 according to a first example of the 
fifth embodiment. The communication control sec- 
tion 500 includes an information process section 511, 
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a terminal attribute store section 521, a terminal re- 
striction process section 522, a wireless communica- 
tion section 531, a terminal information store section 
532 and a terminal-group restriction section 533. The 
information process section 511 executes user proc- 5 
esses and system processes (OS). In general, the in- 
formation process section 511 is comprised of a cal- 
culation section (CPU) and a memory section. When 
the information process section 511 cannot execute 
a program and peripheral equipment is necessary to 1 o 
execute the program, the information process section 
511 requests the terminal restriction process section 
522 to search for another terminal capable of execut- 
ing the program, (the terminal that can execute the 
program is called a process-possible terminal) The 15 
terminal attribute store section 521 stores information 
of functions of each terminal restricted by the termi- 
nal-group restriction section 533, the self- terminal's 
situation (for example, loading), and a terminal attri- 
bute for communication. The terminal restriction proc- 20 
ess section 522 restricts the terminal identifier of the 
process-possible terminal according to the request of 
the information process section 511, and sends the 
terminal identifier to the information process section 
511 . The terminal information store section 532 stores 25 
the attribute which the self-terminal and other termi- 
nal exchange; The attribute is sent to the terminal re- 
striction process section 522 of the other terminal 
through the wireless communication section 531 . The 
terminal-group restriction section 533 restricts a 30 
group of terminals capable of communicating with the 
self-terminal according to the attribute stored in the 
terminal information store section 532. Then, the ter- 
minal-group restriction section- 533 sets a group- 
identif ierfor the group of terminals, and terminal iden- 35 
tifier if necessary. The wireless communication sec- 
tion 531 transmits information from the information 
process section 511, the terminal information store 
section 532, and the terminal-group restriction sec- 
tion 533 to the group of terminals restricted by the ter- 40 
minal-group restriction section 533. 

Next, the processing of the communication con- 
trol section will be explained in detail. 

(3) The communication control section 500 of the 
self-terminal exchanges the attribute stored in 45 
the terminal information store section 532 with 
the communication control section 500 of other 
terminals. 

© In each communication control section 500, 
the terminal-group restriction section 533 re- so 
stricts, i.e., identifies, other terminals capable of 
communicating with the self-terminal according 
to collected attribute information in the terminal 
information store section 532. Then, the terminal- 
group restriction section 533 sets a communica- 55 
tion network to the restricted terminals by using 
terminal-identifiers. 

® When a request is received from the restricted 



terminal, or periodically, the attribute of the self- 
terminal (function which self-terminal can exe- 
cute) in the terminal attribute store section 521 is 
sent to the restricted terminal through the wire- 
less communication section 531. 
@ When each communicaton control section 500 
receives the attribute from another terminal, the 
attribute is stored by unit of terminal in the termi- 
nal attribute store section 521. 
(§) In the case that processing which the self- 
terminal cannot execute is generated, the infor- 
mation process section 511 transfers information 
of the processing to the terminal restriction proc- 
ess section 522. 

©The terminal restriction process section 522 
restricts the process-possible terminal according 
to the attribute in the terminal attribute store sec- 
tion 521, when the terminal restriction process 
section 522 receives the information of the proc- 
essing. 

® After the terminal restriction process section 
522 restricts the process-possible terminal, the 
information process section 511 transfers infor- 
mation which is necessary for the process-possi- 
ble terminal to execute the processing to the wire- 
less communication section 531. The wireless 
communication section 511 sends the informa- 
tion to the process-possible terminal and re- 
ceives a processing-result from the process-pos- 
sible terminal. 

® In the case that the attribute in the terminal in- 
formation store section 532 changes according to 
accident or movement of the self-terminal, the 
terminal information store section 532 transfers 
attribute-change information to the terminal attri- 
bute store section 521. 

© The terminal attribute store section 521 up- 
dates the attribute according to the attribute- 
change information. 

Fig. 33 shows a block diagram of a communicat- 
ing system including a computer 623, and peripheral 
equipments 621,622. The communication control ter- 
minal (500 in Fig. 32) is provided in the computer 623, 
and the peripheral equipments 621 ,622. The commu- 
nication control terminal is comprised of an informa- 
tion process section 611, a terminal attribute store 
section 612, a terminal restriction process section 
613 and a group- wireless communication section 
620. The group-wireless communication section 620 
is comprised of the wireless communication section 
531, the terminal informaton store section 532, and 
the terminal-group restriction section 533 as shown in 
Fig. 32. The group identifier of all group-wireless 
communication sections 620 is GN-1. The terminal 
identifier of the peripheral equipment 621 is 01, the 
terminal identifier of the peripheral equipment 622 is 
02, and the terminal identifier of the peripheral epuip- 
ment 623 is 03. The terminal attribute store section 
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612 stores the attribute of each peripheral equipment. 
In the computer 623, the terminal attribute store sec- 
tion 612 stores the attribute of the peripheral equip- 
ment 621, which group identifier is GN-1, terminal 
identifier is 01, and the process identifier is 008. 5 
(process terminal represents that the terminal can 
execute the process) When impossible-process 008 
(the information process section 611 cannot execute 

the process 008) is generated in the computer 623, 
process identifier 008 is transferred from the informa- 1 o 
tion process section 611 to the terminal restriction 
section 613. The terminal restriction section 613 re- 
stricts the other terminal (peripheral equipment) ca- 
pable of executing the process 008. In this case, it is 
decided that the peripheral equipment 621 (terminal 15 
identifier 01) can execute the process 008 according 
to the attribute in the terminal attribute store section 
612. Therefore, a request for executing the process 
008 is sent from the computer 623 to the peripheral 
equipment 621. 20 

When the computer's environment is changed by 
accident or movement of equipment, the group- 
wireless communication section 620 transfers 
change- information to the terminal attribute store 
section 612 according to communication attribute in- 25 
formation being stored and exchanged among the 
group-wireless communication sections 620. There- 
fore, the terminal attribute store section 612 always 
stores the latest attribute of the computer's environ- 
ment and process- possible terminal being suitable for 30 
the latest computer's environment is selected by the 
terminal restriction section 613. 

In the case that the terminal restriction section 

613 restricts plural process- possible terminals, the 
information process section 61 1 may output the attri- 35 
bute and name of each process- possible terminal 
through the display and the user may select one proc- 
ess-possible terminal among displayed process-pos- 
sible terminals. 

Fig. 34 is block diagram of a group consisting of 40 
communication control sections (computer and per- 
ipheral equipment) according to a second example of 
the fifth embodiment A peripheral equipment 723 
comprises an information process section 711, a ter- 
minal attribute store section 712, a terminal restric- 45 
tion process section 713, a group- wire! ess communi- 
cation section 714 and a general wireless communi- 
cation section 715. The general wireless communica- 
tion section 715 can transmit information to the com- 
puter 725 having a general wireless communication so 
section 730. A specific feature of the second example 
is that an impossible- process identifier is transferred 
from the computer 725 to the peripheral equipment 
server 723 through the general wireless communica- 
tion section 730, 715 when an impossible-process is 55 
generated in the computer 725. 

First, a request for executing the impossible- 
process is sent from the computer 725 to the informa- 



tion process section 711 of the peripheral environ- 
ment server 723 through the general wireless com- 
munication sections 730, 715. The information proc- 
ess section 711 transfers the impossible- process in- 
formation to the terminal restriction process section 
713. The terminal restriction process section 713 re- 
stricts other terminal (other computer or other equip- 
ment) capable of executing the impossible-process. 
Then, the information process section 711 sends in- 
formation necessary for executing the impossible- 
process to a restricted terminal through the group- 
wireless communication section 714. When the per- 
ipheral equipment server 723 receives an execution 
result from the restricted terminal, the execution re- 
sult is sent to the computer 725. 

Fig. 35 is block diagram of communication control 
section according to a third example of the fifth em- 
bodiment The communication control section com- 
prises an information process section 811, a terminal 
attribute store section 812, a terminal restriction 
process section 813, a group-wireless communica- 
tion section 814, a function process section 815 and 
a wireless communication section 816. Aspecific fea- 
ture of the third example is providing the function 
process section 815 and the wireless communication 
section 816. The function process section 815 can 
execute the process which the information process 
section 811 can not execute! The wireless communi- 
cation section 816 accesses a communication net- 
work different from communication network of the 
group- wireless communication section 814. 

(3) The other terminal ( not shown in Fig. 35) 
sends a request for executing the process which 
the self- terminal can execute through the group- 
wireless communication section 814. The re- 
quest is transferred to the information process 
section 811. 

® The information process section 811 executes 
the process if the information process section 
811 can execute the process by itself. 
® However, if the function process section 815 
is necessary to execute the process, the informa- 
tion process section 811 transfers information of 
the process to the function process section 81 5. 
® After executing the process, the function proc- 
ess section 81 5 sends back the execution result 
to the information process section 811. 
(§) If it is necessary to send back the execution 
result to the other terminal which sent the re- 
quest, the information process section 811 trans- 
fers the execution result to the group- wireless 
communication section 814. 
® If the other terminal uses a communication 
network different from that of the group- wireless 
communication section 814, the information 
process section 811 transfers the execution re- 
sult to the wireless communication section 816. 
® If the other terminal, which uses communica- 
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tion network of the group-wireless communica- 
tion section 814, requests information being re- 
ceived by the wireless communication section 
816 of the self-terminal, the information is proc- 
essed by the information process section 61 1 and 5 
the function process section 815 of the self- 
terminal and sent to the other terminal through 
the group-wireless communication section 814 of 
the self-terminal. 

Fig. 36 is block diagram of the third example, 10 
which uses a general purpose computer and a port- 
able TV telephone 921. The portable TV telephone 
921 includes an information process section 911, a 
function process section 912, a group- wire) ess com- 
munication section 913 and a wireless communica- 15 
tion section 914. The general computer 922 includes 
the group-wireless communication section 913. 

© When the request to execute a process is sent 
from the general computer 922 to the group- 
wireless communication section 913 of portable 20 
TV telephone 921 , the request is transferred to 
the information process section 911. 
©The information process section 911 executes 
the process if the information process section 
911 can execute the process by itself. 25 
® If it is necessary for the portable TV telephone 
to execute the process, the information process 
section 911 transfers information of the request 
to the function process section 91 2, and receives 
the execution result from the function process 30 
section 912. 

® If it is necessary to send back the execution 
result to the general computer 922, the informa- 
tion process section 911 sends the execution re- 
sult to the general computer 922 through the 35 
group-wireless communication section 913. 
® If the general computer 922 uses a network of 
the portable TV telephone that is different from 
the network of the group-wireless communica- 
tion section 913, the execution result is transfer- 40 
red to the wireless communication section 914. 
® On the other hand, if the general computer 922 
requests information being received by the wire- 
less communication section 914, the information 
is processed by the information process section 45 
911 and the function process section 912. Then, 
the processing- result is sent to the general com- 
puter 922 through the group-wireless communi- 
cation section 913. 

Fig. 37 is block diagram of a communication con- so 
trol section according to a fourth example of the fifth 
embodiment. The fourth example includes a self-busy 
information section 940, a self-busy memory section 
942, an other-busy memory section 944, a sending- 
information store section 946 and a receiving-infor- 55 
mation store section 948 in addition to the first exam- 
ple (Fig. 32). The self-busy information section 940 
provides the self-busy information, indicating that the 



self-terminal is busy, to another terminal. The self- 
busy memory section 942 stores the self-busy infor- 
mation. The other-busy memory section 944 stores 
other- busy information which is sent by another ter- 
minal (the other terminal that is busy). The sending- 
information store section 946 temporarily stores 
sending-information to send to the other terminal 
while other-busy information of the other terminal is 
stored in the other-busy memory section 944, until 
the other terminal is released from being busy. The 
receiving- information store section 948 temporarily 
stores receiving-information being received by the 
self-terminal while self-busy information is stored in 
the self-busy memory section 942, until the self- 
terminal is released from being busy. According to the 
fifth exemple, even if the self-terminal or the other 
terminal is in busy, the self-terminal or the other ter- 
minal can execute a next process immediately when 
it is released from being busy. 

Additional advantages and modifications will 
readily occur to those skilled in the art. The invention 
in its broader aspects is therefore not limited to the 
specific details, representative apparatus and meth- 
od, and illustrative examples shown and described. 
Accordingly, departures may be made from such de- 
tails without departing from the spirit or scope of the 
general inventive concept. Thus, it is intended that 
this invention cover theimodif ications and variations . 
of the invention provided they are within the scope of 
the appended claims and their equivalents. 



Claims 

1. Communication control apparatus, comprising; 

transmission means for transmitting ter- 
minal discriminating information to discriminate a 
self-terminal; 

receiving means for receiving terminal dis- 
criminating information transmitted by an other 
terminal; 

discrimination means for discriminating at 
least one other terminal capable of communicat- 
ing with the self-terminal in accordance with the 
terminal discriminating information received by 
said receiving means, 

group-set means for setting the self- 
terminal and the at least one other terminal dis- 
criminated by said discrimination means as mem- 
ber terminals of a group; and 

information sending means for sending in- 
formation to at least one member terminal of the 
group. 

2. Communication control apparatus according to 
claim 1 , further comprising: 

memory means for storing terminal dis- 
criminating information for communicating with 
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the at least one other terminal; 

comparison means for comparing the ter- 
minal discriminating information stored in said 
memory means, with recent discriminated result 
from said discrimination means; and 5 

update means for updating the terminal 
discriminating information stored in said memory 
means to be consistent with the.recent discrimin- 
ated result 

10 

3. Communication control apparatus according to 
claim 1, wherein said information sending means 
sends multicast information to the members of 
the group. 

15 

4. Communication control apparatus according to 
claim 1, wherein said transmission means trans- 
mits additional informaion with the terminal dis- 
criminating information of the self-terminal, 
wherein said receiving means receives the addi- 20 
tional information with the terminal discriminating 
information of the at least one other terminal; and 

said receiving means includes means for display- 
ing the additional information. 

25 

5. Communication control apparatus according to 
claim 1, wherein said transmission means and 
said information sending means transmit by wire- 
less transmission or optical wireless transmis- 
sion, and said receiving means receives by wire- 30 
less transmission or optical wireless transmis- 
sion. 

6. Communication control apparatus according to 
claim 5, further comprising: 35 

transmission power variation means for 
varying a strength of transmission power; and 

means for controlling said transmission 
power variation means to decrease the strength 
of transmission power within limits at which the ao 
member terminal of group is discriminated as a 
connectable terminal by said discrimination 
means. 

7. Communication control apparatus according to 45 
claim 5, further comprising: 

transmission power variation means for 
varying a strength of transmission power; and 

means for controlling said transmission 
power variation means to increase the strength of 50 
transmission power when the number of termi- 
nals discriminated by said discrimination means 
has been less than the number of terminals stor- 
ed in said memory means and when at least one 
terminal of the group is not discriminated by said 55 
discrimination means. 

8. A communication control method, comprising 



steps of; 

transmitting terminal discriminating infor- 
mation to discriminate a self- terminal; 

receiving terminal discriminating informa- 
tion transmitted by an other terminal; 

discriminating at least one other terminal 
capable of communicating with the self-terminal 
in accordance with the terminal discriminating in- 
formation received in the receiving step; 

setting the self terminal and the at least 
one other terminal discriminated in the discrimin- 
ating step as member terminals of a group; and 

sending information to at least one mem- 
ber terminal of the group. 

9. Communication control apparatus, comprising; 

terminal information storage means for 
storing terminal information identifying at least 
one other terminal capable of communicating 
with a self-terminal; 

terminal information transfer means for 
transferring the terminal information to the at 
least one other terminal; 

collected information storage means for 
storing the terminal information transferred to the 
self-terminal by the at least one other terminal as 
collected information; and 

terminal restriction means for restricting 
terminals capable of communicating with each 
other in accordance with the terminal information 
and the collected information. 

10. Communication control apparatus according to 
claim 9,further comprising; 

collected information transfer means for 
transferring the collected information to the at 
least one other terminal; and 

other terminal collected information stor- 
age means for storing collected information 
transferred by "the at least one other terminal as 
other terminal collected information; 

wherein said terminal restriction means 
restricts terminals capable of communicating 
each^Dther in accordance with the terminal infor- 
mation, the collected information and the other 
terminal collected information. 

11. Communication control apparatus according to 
claim 9, further comprising: 

identifier set means for setting an identi- 
fier of each terminal restricted by said terminal re- 
striction means, for setting a group-identif ier of a 
group of the terminals restricted by said terminal 
restriction means and for setting partial group- 
identifier to a part of the group. 

12. Communication control apparatus according to 
claim 9, further comprising: 
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communication channel set means for set- 
ting a communication channel of priority-use of 
each terminal restricted by said terminal restric- 
tion means. 

5 

13. Communication control apparatus according to 
claim 9, further comprising: 

group discrimination means for discrimin- 
ating a group of the terminals restricted by said 
terminal restriction means as a unit of group; to 

group-list storage means for storing a 
group-list including the group discriminated by 
said group discrimination means;and 

group update means for updating the 
group-list when the group of the terminals dis- 15 
criminated by said group discrimination means is 
different from the group in the group list. 

14. Communication control apparatus according to 
claim 13, further comprising: 20 

attribute acquisition means for acquiring 
an attribute from each terminal in the group dis- 
criminated by said group discrimination means; 
and 

attribute storage means for storing the at- 25 
tribute acquired by said attribute acquisition 
means. 

15. A communication control method, comprising t 
steps of; 30 

storing terminal information identifying at 
least one other terminal capable of communicat- 
ing with a self-terminal; 

transferring the terminal information to the 
at least one other terminal; 35 

storing the terminal information transfer- 
red to the self-terminal by the at least one other 
terminal as collected information; and 

restricting terminals capable of communi- 
cating with each other in accordance with the ter- 40 
minal information and the collected information. 

16. Communication control apparatus, comprising; 

group set means for setting one group to 
plural terminals making a communication request 45 
to a self-terminal; and 

multipoint-to-multipoint set means for set- 
ting multipoint-to-multipoint connection among 
all terminals in the group set by said group set 
means . so 

17. Communication control apparatus according to 
claim 16, further comprising: 

terminal subscription means for subscrib- 
ing at least one additional terminal or plural ter- 55 
minals to the group set by said group set means; 

wherein said multipoint-to-multipoint set 
means sets multipoint-to-multipoint connection 



to all terminals in the group including the terminal 
subscribed by said terminal subscription means. 

18. Communication control apparatus according to 
claim 16, further comprising: 

terminal leaving means for removing a ter- 
minal leaving the group set by said group set 
means; 

wherein said multipoint-to-multipoint set 
means sets multipoint-to-multipoint connection 
to all terminals in the group excluding the leaving 
terminal removed by said terminal leaving 
means. 

19. Communication control apparatus according to 
claim 16, wherein said group set means sets plu- 
ral groups, and said multipoint-to multipoint set 
means sets multipoint-to-multipoint connection 
to each group set by said group set means. 

20. A communication control method, comprising 
steps of: 

setting one group to plural terminals mak- 
ing a communication request to a self-terminal; 
and 

setting multipoint-to-multipoint connec- 
tion among all terminals in the group set in the 
setting -step. 

21. Communication control apparatus, comprising: 

group set means for setting a group to plu- 
ral terminals in accordance with a request for 
communication; 

group-identifier memory means for stor- 
ing a group- identifier of the group set by said 
group set means; 

discriminating information input means for 
inputting discriminating information of the group- 
identifier stored in said group-identifier memory 
means; 

discriminating information exchange 
means for exchanging the discriminating infor- 
mation with an other terminal of the group; 

discriminating information storage means 
for storing the discriminating information ex- 
change by said discriminating information ex- 
change means; 

discriminating information request means 
for requesting the discriminating information of 
the group-identifier; and 

display means for displaying the discrimin- 
ating information of the group-identifier request- 
ed by said discriminating information request 
means. 

22. Communication control apparatus according to 
claim 21, further comprising: 

attribute input means for inputting an attri- 
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bute of security for the group- identifier stored in 
said group-identifier memory means; 

attribute memory means for storing the at- 
tribute of security input by said attribute input 
means; and 

decision means for deciding a condition of 
a group corresponding to the group-identifier 
stored in said attribute memory means based on 
the attribute. 



10 



23. Communication control apparatus according to 
claim 22, wherein the attribute of security is an 
attribute of displaying or non-displaying the dis- 
criminating information, and 

wherein said decision means causes said 15 
display means to display the discriminating infor- 
mation requested by said discriminating informa- 
tion request means when the attribute of security 
is the attribute of displaying, and causes said dis- 
play means not to display the discriminating infor- 20 
mation requested by said discriminating informa- 
tion request means when the attribute of security 
is the attribute of non-displaying. 

24. Communication control apparatus according to 25 
claim 22, 

wherein the attribute of security is an at- 
tribute of participating or non-participating in the 
group, and 

wherein said decision means causes said 30 
group set means to set an additional terminal 
making a connection request to the group when 
the attribute of security is the attribute of partici- 
pating, and causes said group set means not to 
set the additional terminal making the connection 35 
request to the group when the attribute of secur- 
ity is the attribute of non-participating. 

25. A communication control method, comprising 
step of: 40 

setting a group to plural terminals in accor- 
dance with a request for communication; 

storing a group- identifier of the group set 
in the setting step, 

inputting discriminating information of the 45 
group- identifier at stored in the storing step; 

exchanging the discriminating information 
with an other terminal of the group; 

storing the discriminating information ex- 
changed in the exchanging step; so 

requesting the discriminating information 
of the group-identifier; and 

displaying the discriminating information 
of the group- identifier requested in the request- 
ing step. 55 

26. Communication control apparatus, comprising: 

equipment information storage means for 

21 



storing equipment information identifying equip- 
ment capable of communicating with a self- 
terminal; 

equipment information transfer means for 
transferring the equipment information to other 
equipment; 

collected information storage means for 
storing equipment information transferred by the 
other equipment as collected information; 

equipment restriction means for restrict- 
ing equipment capable of communicating with 
each other in accordance with the equipment in- 
formation and the collected information; 

exchange means for exchanging function- 
information of the self-equipment with function- 
information of the other equipment restricted by 
said equipment restriction means; 

processing equipment restriction means 
for restricting equipment having a function which 
the self-equipment does not have, in accordance 
with the function-information exchanged by said 
exchange means; and 

information transfer means for transfer- 
ring information to the other equipment restricted 
by said processing equipment restriction means, 
wherein the information is necessary for process- 
ing by the function of the other equipment. 

27. Communication control apparatus according to 
claim 26, further comprising: 

selection means for displaying a name and 
attribute of plural equipments, and for selecting 
one of the plural equipments when said process- 
ing equipment restriction means restricts plural 
equipments. 

28. Communication control apparatus according to 
claim 26, further comprising: 

self-busy notification means for identify- 
ing self- busy information which means that the 
self-equipment is processing to the other equip- 
ments; 

self-busy memory means for storing the 
self- busy information; 

other-busy memory means for storing 
other-busy information which means that the 
other equipment is processing, wherein the 
other-busy information is transferred to the self- 
equipment by the other equipment; 

sending information storage means for . 
temporarily storing information until the other 
equipment is free from processing, when the in- 
formation is sent to the other equipment while the 
other-busy information is stored in said other- 
busy memory means; and 

receiving information storage means for 
temporarily storing information until the self- 
equipment is free from processing, when the in- 
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formation is received from the other equipment 
while the self-busy information is stored in said 
self-busy memory means. 

29. Communication control method, comprising step 5 
of: 

storing equipment information identifying 
equipment capable of communicating with a self- 
terminal; 

transferring the equipment information to 10 
other equipment; 

storing equipment information transferred 
by the other equipment as collected information; 

restricting equipment capable of commu- 
nicating with each other in accordance with the 15 
equipment information and the collected informa- 
tion; 

exchanging function-information of the 
self-equipment with function-information of the 
other equipment restricted in the restricting step; 20 

restricting equipment having a function 
which the self-equipment does not have, in accor- 
dance with the function-information exchanged 
in the exchanging step; and 

transferring information to the other equip- 25 
ment having the function restricted in the restrict- 
ing step, wherein the information is necessary for 
processing by the function of the other equip- 
ment 
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